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A CUSHION PATTERN MADE WITH COMPRESSED AIR 














RIGHT DESIGN OF 


JACKBIT 


FOR EACH ROCK 
DRILLING JOB 


Only Ingersoll-Rand Jackbits cover the complete 
size range from 13% to 4% inches. From the many 
different designs you can select a bit that will give 
you the best drilling efficiency in any kind of rock. 
There are bits developed especially for the hardest 
rock...for abrasive or sticky ground... for ground 
that tends to rifle or that binds the bit... for ground 
that requires maximum bit clearance. 


TO ASSIST YOU 


We have a number of men 
who have had wide experi- 
ence in applying Jackbits to 
all types of mining and con- 
struction jobs all over the 
country. These men have 
a thorough background of 
rock drilling knowledge and 
are available to help. 


JMA Jackmill 


J3 Jackbit Grinder 


All plants of Ingersoll. 
Rand Company are 
flying the Army-Navy 
“E” awarded “for 
high achievement in 
the production of war 
materials.” 


COMPLETE LINE 
OF 


RECONDITIONING 


EQUIPMENT 


Experiences of hundreds of 


» users show that Jackbits re- 


duce over-all drilling costs. 
But, as rock drill manufactur- 
ers, we know that maximum 
savings are possible only when 
you use the right bit for the 
job and also the most suitable 
reconditioning equipment. 
That is why we developed both 
Grinders and Hotmills for re- 
sharpening bits, a Thread 
Forging Device for forming 
threads on I-R Sharpeners, a 
complete line of Furnaces and 
Accessory Equipment. 


Drill Steel Sharpener 


JF Jack Funai 





Remember, only with JACKBITS 
do you get these 3 basic essentials 
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BROADWAY 


NEW 


of faster and lower-cost drilling 
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ON THE COVER 


UR cover picture shows a satin pil- 
low case that was made by what the 
trade calls trapunto work. The design is 
first drawn upon paper, and then the out- 
lines are perforated. This pattern serves 


as a stencil in transferring the design to 
the cloth. Next, the satin and the cloth 
} backing are stitched together along the 


lines 0} 
; the tw 
of the 


thread, 


design. 
needle 
means 


IG 







The 


f the motif. The spaces between 
o layers of cloth within the limits 
pattern are then filled with cotton 
thus puffing up or embossing the 

The thread is fed through a 
and blown into the openings by 
of compressed air at 60 pounds 


pressure. For this operation the air is 
conveyed through a small rubber hose 
extending from an air compressor. The 
workman controls the air flow by means 
of a foot-operated valve. 


photograph, which won a prize in 


our 1942 cover contest, was submitted 
by Arthur Wolf of Chicago. Mr. Wolf is 
a designer for the Madison Embroidery 
Company and states that trapunto work 
is used to embellish ladies’ dresses and 
wats, millinery, pocketbooks, and other 
articles. 


* 
IN THIS ISSUE 


ICA, which is the subject of our 

leading article, is needed in many 
Wypes of fighting equipment. 
ae war plane, for example, contains 15 
pounds of it. 
® foreign sources for strategic grades 
of mica, our nation is fast developing 


The aver- 


Ordinarily dependent up- 


® adequate domestic supply. 














( BEaDE, Colorado, a revivified min- 


camp that boomed in the heyday 


of silver, is portrayed in five pages of 
pictures with brief accompanying text. 


@ 
IOUS article in our pages led 


Ma western coal-mining company to 







@ a successful underground air re- 
# that is described in this issue. 
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Strategic Mica 
2. ¥. Vivian 


S A RESULT of the sharply in- 
creased demand for mica for war 
purposes, coupled with a falling off 
of imports, mica mining has been greatly 
stimulated in this country, especially in 
North Carolina which has been the leading 
domestic source of the mineral for many 
years. More than 250 properties in the 
area around Spruce Pine, in the north- 
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western section of the state, are now pro- 
ducing mica. The operations are of vary- 
ing sizes, but most of them are compara- 
tively small because the nature of the 
mineralization usually does not favor 
large-scale development. The quantity 
of mica that is coming from the ground 
cannot be revealed, but it can be stated 
that it is growing greater month by month 


and that the October output was larger 
than that for any similar period, including 
the peak month of the World War I era, 
when mica was also eagerly sought. 
Mica is one of three nonmetallic miner- 
als now listed as strategic materials, the 
two others being iodine and quartz crys- 
tals. Around the turn of the century, and 
for some years thereafter, mica was chiefly 
utilized to make windows for heating 
stoves and chimneys for kerosene lamps. 
It was familiarly called isinglass because 
of its resemblance to the true isinglass, 
which is a gelatinous substance. It was 
well suited for the services mentioned by 
reason of the transparency, toughness, 
and flexibility of thin sheets of it, and be- 
cause of the great resistance of the latter 
to heat and temperature changes. Some 
of these same properties, plus its almost 
complete resistance to the conductivity of 
electric current, have since made mica a 
vital material in many types of electrical 
machines and appliances where it serve 
chiefly as an insulating agent. All radio 
tubes contain a mica spacer and a mica 
bridge, and the familiar electric toaster ™ 
your kitchen has mica plates, as has the 
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VIEWS IN MICALAND 


Pictures from western North Carolina, where 2,500 men are mining mica and 
preparing it for market. At the extreme left is a typical working and its steep 
dip, showing the narrowness of the pegmatite dike in which mica is found. 
In the center view is block mica as it comes from the ground, after which it 
has to be divided into thin sheets and trimmed to eliminate impurities. The 
material illustrated all came from one blast and is an unusually good lot. The 
headframe of the Deer Park Mine, an old property recently brought back into 
production, is seen below. At the top of the structure is one of the cylindrical 
buckets or cans that are generally used for hoisting mica. This mine is the 
deepest in the district (435 feet), and its shaft is served by an electric hoist. 
By far the greater proportion of all mica mined is unsuitable for sheeting and 
is prepared for use in ground form. The English Mica Company operates 
four grinding mills, one of which is pictured below, at the left. This concern 
has developed a method of grinding mica so fine that it would pass through 
a screen having 3,000 openings to the square inch, if such a screen existed. 














common fuse plug. A thin wrapping of 
mica surrounds the spindle of each spark 

in airplane motors and the core of 
the plug is built up of mica washers. Elec- 
tie motors, generators, and condensers, 
Including those in radio receiving sets, 
make use of mica on account of its dielec- 
tic Strength (capacity to resist break- 

under high voltage). Ground mica 
‘ters into the manufacture of paint, rub- 
ber, asphalt shingles, and wallpaper and 
* sprinkled on asphalt roofing to prevent 
ticking of the material when rolled. It 
has been found to be superior to tale for 
this purpose. Finely divided mica also 
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serves as “snow” for decorating Christ- 
mas trees and gives sparkle to theatrical 
settings, costumes, and trinkets. 
Mineralogically speaking, mica is a 
unique material. It is characterized by 
an almost perfect cleavage in one direction 
and by the thinness of the elastic plates 
or laminae into which this cleavage per- 
mits it to be split. It is a fairly common 
rock-making mineral, and accounts for 
the fact that granite glistens. In some 
schists it is so prominent that they are 
classified as mica schists. In these rocks, 
however, the particles are so small that 
they are suitable only for grinding. Sheet 


mica, up to 48 square inches in surface 
area, is chiefly obtained from coarse, 
crystalline pegmatite dikes intruded into 
granite, gneiss, or schist. It is commonly 
found in association with the feldspar of 
the pegmatite, and some mines produce 
both feldspar and mica. But right now 
the emphasis is on mica. 

Mica gets its name from the Latin and 
means a grain; but another Latin word, 
micare—to glitter—likewise has left its 
imprint upon it. The German word for 
mica is Glimmer, which also means to 
glitter. There are three common va- 
rieties, all of them being aluminum sil- 
icates but varying as to their other con- 
stituents. Muscovite, the clear, almost 
colorless kind that commands the highest 
price, contains potassium. Phlogopite, 
which is commonly amber or brown be- 
cause of the presence of a small amount 
of iron, contains potassium and magne- 
sium. Biotite is similar in composition 
to phlogopite, except that it contains 
more iron which gives it a jet-black color 
and makes it unsuitable for many pur- 


poses. 
The micas rank between 2 and 3 in the 
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mineralogical scale of hardness, being soft 
enough to be marked with a fingernail. 
Muscovite is the preferred variety and 
the only one that can be used in condens- 
ers and for certain other services. It is 
found in eastern India, close to Japanese- 
occupied Burma, and is mined in this 
country in North Carolina, Connecticut, 
New Hampshire, Georgia, South Dakota, 
and in several other states. It is also pro- 
duced in Brazil and Argentina, as well as 
in Russia, where it acquired the name 
“Muscovy glass” from the fact that it 
served to make lantern and lamp chim- 
neys. Most commercial phlogopite or 
amber mica comes from Canada, Mada- 
gascar, and Mexico. Although it is not 
so desirable as muscovite, it has many 
strategic applications. Biotite is unsuit- 
able for electrical work because of its 
relatively high iron content and is sold 
principally in ground form. 

Muscovite and phlogopite reach the 
market in four forms: 

1—Sheets or blocks ranging in size 
from 1x2 inches to 8x10 inches and not 
less than 0.01 inch thick. In the United 
States sheets are classified according to 
the largest standard rectangle that can 
be obtained from them. 

2—Splittings. These are small sheets, 
usually less than 3x4 inches square and 
from 0.001 to 0.0012 inch thick. They are 
obtained chiefly from material that is too 
small for block mica. a 

3—Punch. This is sheet mica generally 
less than 1!4x2 inches in size. Circle mica 
is similar to punch mica, only smaller. 

4—Scrap. Material of irregular size or 
formation suitable only for grinding. 





Ordinarily, from 75 to 80 per cent of a 
mine’s output will be scrap, from 10 to 15 
per cent will be of sheet grade, and from 
10 to 15 per cent of punch or circle grade. 
Of the total sheet, from 50 to 70 per cent 
will trim to sizes no larger than 1)4x2 
inches. Rarely more than 10 to 13 per cent 
will yield sizes bigger than 3x4 inches, 
and of this a considerable portion may be 
stained and, consequently, unsuitable for 
many purposes. 

Ground mica is of two types—wet 
ground and dry ground, and the former 
brings the higher price. In 1940 more than 
$1,000,000 worth of ground mica was pro- 
duced in the United States. About two- 
thirds of it went into roofing, 10 per cent 
into wallpaper, 7 per cent into paints, 6 
per cent into rubber as a substitute for 
zinc oxide, and 11 per cent into miscel- 
laneous products such as molded elec- 
trical insulation, house insulation, Christ- 
mas-tree snow, axle grease and oil, an- 
nealing material, pipe-line enamel, plas- 
tic specialties, textiles, coatings for levee 
mattresses, etc. All ground mica was 
formerly made from mine scrap and from 
the material trimmed from pattern mica, 
but in recent years approximately 40 per 
cent of it has been obtained by washing 
kaolin and cyanite as well as by milling 
chlorite, sericite, and mica schists. 

The first mica produced by white men 
in the United States (Indian mounds have 
disclosed that red men knew the mineral 
and used it for fashioning articles of per- 
sonal adornment) was dug in New Hamp- 
shire in 1803 and was made into stove 
windows and lamp chimneys. Deposits 
were soon opened in several other states, 





ELMYRA GIBBS NO. 1 MINE 
This property is owned by Ernest L. Briggs and operated by the Capital Minerals 


Corporation. 


The mine was opened in 1915. Specimens of block mica obtained 


from it are shown. The compressor house is typical of the mica region, having 
doors in the rear wall that can be opened to provide through ventilation. The 
machine is an Ingersoll-Rand 210-cfm. unit. The men are John Carroll, foreman, 
and J. A. Mayberry, manager. 








and domestic sources supplied virtual] 
all the nation’s needs until 1885 when the 
first mica was imported from India. Ry. 
cept for a few years, North Carolina has 
been the leading domestic producer singe 
records have been kept. In 1940, the 
United States output was valued at $1. 
622,828. In addition, we consumed $}, 
725,522 worth of imported mica, chiefly 
splittings, most of which came from India, 
with Canada and Madagascar contri. 
buting smaller amounts. Current cop. 
sumption of high-grade sheet mica is gey- 
eral times higher than any previously 
recorded and is increasing rapidly becauge 
of the great growth in the use of elec. 
tronic devices in which mica is indis- 
pensable. 

Repeated but unsuccessful efforts have 
been made to develop a wholly satisfac. 
tory substitute for mica. During World 
War I, Germany tried desperately to ae- 
complish this, but the reward for her 
pains was failure. A synthetic paper 
product, called Pertinex, served well in 
electrical equipment using low voltages 
but was unsuitable for high voltages, 
Considerable work has recently been done 
in this country on a substitute named 
Alsifilm which is made from bentonite, a 
form of clay. This material was discovered 
by Ernst A. Hauser, professor of chemistry 
at Massachusetts Institute of Tech- 
nology, and has been sponsored by the Re- 
search Corporation of Boston, Mass. 
Thin films of it are produced either by 
centrifuging colloidal bentonite from the 
water in which it is suspended or by dry- 
ing it on brass plates. Thicker sheets are 
built up from these films and are made in- 
to commutator rings and other shapes 
that are reported to have been used suc- 
cessfully in a few small motors and gen- 
erators. Another material, known 4 
Watsonite after its inventor Charles E. 
Watson, also of Boston, is hardly a sub- 
stitute but, rather, a different way of pre- 
paring mica for service. He takes musco- 
vite mica and applies it to paper, cambric, 
or other tapes with flexible binders, or 
molds the mineral into rigid shapes by 
means of an inorganic binder. Such coat- 
ings or shapes are claimed to be superior 
to ordinary mica products not only 
dielectric properties but also in physical 
strength. 

Most of the early-day uses of mica te 
quired large sheets, and smaller pieces 
were left in the mines or thrown on dumps. 
Nowadays, however, all sizes are utili 
although the bigger ones command 
higher prices. The small pieces have many 
applications as such, but thin sections of 
them can also be built up into large sheets 
known as micanite or mica-board. A 
means of assembling small sections Wa 
discovered in 1892 and had far-reaching 
effects. Built-up mica is made by pasting 
together tissue-thin splittings—only about 
1/1,000 inch thick. These are laid 
paper or on a fine-mesh screen, succes 
ing layers being sprayed or brushed with 
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ELECTRICAL USES OF MICA 


In a recent article on critical electrical materials, John Horn of the General Elec- 
tric Company wrote: ‘Mica, the only useful material for certain insulation uses 
in electrical construction, is still an unmatched material for applications where its 
outstanding characteristics are actually needed. Mica is being conserved through 
improved production and application methods and also by reducing the thick- 
nesses to the amounts actually needed, where formerly greater thicknesses may 
have been used as an additional safeguard. In one particular application, a 
change from 1/32 to 1/50 inch produced a saving of 3,800 pounds a year.’ The 
— show: upper right, a dismantled commutator with mica cones and col- 

s; upper left, a large mica-insulated alternating-current coil being taped; and, 


immediately above, an antenna tuning inductor for radio transmitting equipment 


with injection-molded mycalex supports at the left. 


aguitable binder until the desired thick- 
ness (up to 54 inch) is reached. The re- 
sultant plate, usually 3 feet square, is 
oven-heated to 250°F. to dry the binder 
and is then inspected in a dark room over 
astrong light or sometimes under X-rays. 
jons are removed and more ma- 

terial is added, and thin places are built 
up. The sheet is next compacted under 
1000 pounds pressure and at a tempera- 
ture of 300° for several minutes and chilled 
@ickly. The surfaces are now milled or 
sanded and ground perfectly smooth to 
the exact thickness. In some plants the 
mia flakes fall from a “‘snowing’”’ tower 
mto a suction drum or a moving screen 
Which from one to three layers are thus 
ited before the binder is sprayed on. 
Approximately half the built-up mica 
made in this country is manufactured by 
*veral of the large electrical companies 
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which use the product in their own mo- 
tors, generators, and appliances. Micanite 
can be formed into tubing and other 
shapes. The binder employed must have 
properties similar to those of mica. Shel- 
lac was formerly used exclusively, but has 
been largely replaced by glyptal, a gly- 
ceride resin patented in 1926 by General 
Electric Company research engineers. 
The development of built-up mica has 
considerably reduced costs wherever it is 
taking the place of large sheets. For ex- 
ample, the frames in a better-class toaster 
are now made of three pieces of mica at 
one-third the outlay for a single sheet. 
Additional labor is needed, but this is 
more than offset by the lower cost per 
pound of the smaller pieces. The United 
States production of built-up mica in 1940 
amounted to 4,413,000 pounds valued at 
$5,811,000. This was 250 per cent greater 


than the 1938 output and represents an 
all-time high. This remarkable growth 
has continued, although at a naturally 
lower percentage rate. 

The splittings required for built-up mica) 
have come mostly from India in recent 
years, except during brief periods when 
the supply was shut off or when a rise in 
the market price prompted local producers 
to attempt to compete with the imported 
material. Indian labor is not only much 
cheaper than ours but also has had years 
of training. Of late, American men and 
women have rapidly developed skill in 
this exacting work approaching the best 
in India. There, the small blocks or 
“books” of mica are split by hand by 
women or children, working mostly in 
their homes for a wage of nine to twelve 
cents a day. Much amber mica was form- 
erly split in Canada, but since the dis- 
covery of that variety in Madagascar, 
where low-cost labor is available, Cana- 
dian operations have decreased. A good 
deal of the block muscovite mined in 
South America during the past few years 
was sent to India to be split and then re- 
exported. Sheet mica from India also has 
been preferred because of the excellent 
grading done there, imperfections often 
being eliminated by resplitting a sheet, a 
job at which experienced Indian graders 
are very adept. Purchasers in this coun- 
try have, consequently, been willing to 
pay higher prices for Indian sheet mica 
because. they could depend upon it being 
exactly as specified. However, domestic 
sheeters and trimmers are now furnishing 
very good grades, and the handicaps un- 
der which American producers have been 
laboring will probably soon be eliminated. 

In these circumstances, the United 
States has been entirely dependent upon 
India for splittings of all kinds and also 
for sheet mica for radio condensers and 
certain other special uses that demand 
carefully graded material. In the Bureau 
of Mines Minerals Yearbook, review of 
1940, it was stated that “‘An attempt to 
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INSIDE A MICA HOUSE 


Seated at a bench and facing a north wall having continuous windows, these 
men split blocks of mica into thin sheets, using only a strong, stiff knife. Each 
sheet is inspected carefully against the light and then trimmed to obtain the 
largest possible rectangle free from iron stains and structural defects. For many 
years India has excelled in this processing of mica; but through force of neces- 
sity American workmen are relearning the lost art of their grandfathers and be- 
coming adept at both splitting and grading. 


cover any larger proportion of our needs 
of such mica from domestic or other 
foreign mines would seem impossible.” 
Yet, in the face of that discouraging pre- 
diction, our mica-producing areas are 
making good headway and are supplying 
a good share of our requirements. The 
Government is, of course, codperating 
closely, and only last month a new price 
schedule was introduced calling for in- 
creases of from 15 to 140 per cent in the 
existing market figures for various grades. 
Although prices already were at the best 
levels reached since the last war, an in- 
vestigation revealed that few operators 
were making a fair profit, and the latest 
advance was calculated to serve as an in- 
ducement to greater effort and, hence, in- 
sure increased output. The new scale pre- 
vailing in North Carolina ranges from 
$2.40 a pound for 144x2-inch sheets up to 
$9.12 a pound for 6x8-inch sheets. The 
price for the 144x2-inch size is more than 
five times that posted last March. The 
present quotation for punch mica is 30 
cents a pound, which is a rise of eight cents 
over the previous one. A Government 
subsidy plan permits the user to obtain 
mica at well below the high prices paid 
the miners. z 

Uncle Sam is also helping domestic mica 
miners in other ways. The Metals Re- 
serve Company has set up the Colonial 
Mica Corporation as its agent and staffed 
it with men experienced in the mica in- 
dustry. This concern buys mica for the 
Metals Reserve Company, which resells 
it to mica users upon allocation by the 
War Production Board. A second im- 
portant service rendered by the organiza- 
tion is that of renting air compressors, 
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rock drills, hoists, pumps, and other 
equipment to the mica miners. The rate 
per month for most of this machinery is 
2 per cent of its cost, but there is a higher 
charge for rock drills, pumps, drill steel, 
and air hose because of their compara- 
tively shorter life. Before providing 
equipment, Colonial sends a fieldman to 
examine the applicant’s property. Samples 
of the deposit are taken and estimates 
made of the amounts of the required 
grades of mica that are available. The 
organization also determines what type 
and size of machinery will be needed; in- 
structs miners how to prepare their mica 
for marketing; and maintains exhibits of 
correctly trimmed and sheeted mica at 
different places in the district. 

These various aids are essential to 
volume production, for the business of 
mining mica is one of the most uncertain 
pursuits in the whole category of the 
minerals industries. Since all commercial 
grades of muscovite are found in associa- 
tion with pegmatite dikes, it might be as- 
sumed that the problem is merely one of 
locating a pegmatite dike and going to 
work. However, it is not so simple as it 
sounds. All pegmatite dikes do not con- 
tain mica, and when they do there is no 
certainty as to how much will be there or 
just where it will be discovered. After it 
is found, the crystals may not be large 
enough to yield good-sized sheets, and if 
they are of satisfactory size they may be so 
imperfect or distorted that they will not 
provide pieces 1x1-inch or larger free from 
cracks, waviness, or other structural de- 
fects. Or the sheets may be marred by 
stains that greatly reduce their value and 
their suitability for certain applications. 





In short, it is impossible to determine jy 
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the search for additional deposits entail, § than 40 5 
prospecting along narrow, crooked work. § he and h 
ings. In consequence of this capricious § frst mic: 
ness, it doesn’t pay to invest a lot of mon. § the secor 
ey in plant and equipment until a deposit § company 
of high-grade mica of persistent occur. § mica, st: 
rence is proven. This accounts for the § dimensio 
fact: that most mica mines are conducted § other sha 
as small-scale “gophering” operation; § and also 
that must pay for themselves as they go, § tion, Mr 
It also explains why many of them are § plants in 
worked by hand methods, at least until Then, 
they have proved to be worthy of mechan. propertie 
ization, and why portable compressors § Thompsc 
and simple, easily moved headworks, § and grew 
hoists, and other items of equipment are § through 
chosen when mechanization is adopted, § andasa' 
Knowing all these things, the Govern. § ings are | 
ment’s experts realized that it would be § and are 
necessary to reduce the risk by offering § other mi 
machinery on easy terms and by guaran- § Elisha ( 
teeing prices that promise a fair monetary § started t 
reward for the time and effort expended. § lina. Wh 


However, not all mica mining is transi- 
tory and on a small scale. On the contrary, 





SMALL MINE HEADFRAME 


This is typical of the structures erected 
over small mines that are wo 
through shafts. Because mica is some 
thing of a vagrant mineral wi 
whereabouts can be learned only by 
digging for it, mica miners are 1& 
luctant to spend much money 
equipment until they know throug 
intensive underground exploration that 
it is warranted. Crude apparatus | 
simple fools prevail, and only since 
the Government initiated its drive 
for strategic mica have mech 
aids been widely adopted. 
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there are in some parts of the country, 
such as North Carolina’s tri-county area 
of Mitchell, Avery, and Yancey, a num- 
ber of well-rooted establishments that 





tity or 


ecauge § have weathered many years of varying 
1 scat. § fortunes in the business. There is, for 
ve out. B example, the Tar Heel Mica Company, 
d, and § {nc., which David T. Vance founded more 
entails § than 40 years ago and still runs. In 1891, 
work. & he and his brother, T. B. Vance, built the 
icious- § first mica-grinding mill in the state and 
f mon. § the second one in the United States. The 
leposit — company now produces cut and uncut 
oceur- § mica, stampings of different forms and 
or the § dimensions, tubes, segments, V rings, and 
ducted § other shapes in sheets and built-up board, 
rations & and also radio-condenser films. In addi- 
ey go. & tion, Mr. Vance operates two grinding 
m are § plants individually. 

t until Then, too, there are the Heap and Clapp 
echan- § properties now owned by Mrs. Ella Clapp 
ressors § Thompson who was born at a mica mine 
works, § and grew up to become nationally known 
nt are & through the woman’s suffrage movement 
opted, § and as a Government official. These hold- 
overn- § ings are in Mitchell and Yancey counties 
uld be § and are sources of mica, feldspar, and 
ffering § other minerals. Mrs. Thompson’s father, 
uaran- § Elisha Clapp, is credited with having 
metary § started the mica industry in North Caro- 
ended. § lina. While riding through the Blue Ridge 
transi- § Mountains on horseback at the close of 
ntrary, § the Civil War, he stopped overnight at 


the home of Dave Patton in Johnson 
City, Tenn. There he saw a large sheet 
of mica on a mantel in the living room. 
Knowing something of its commercial 
value, he learned that it came from Mit- 
chell County, and went there. He nego- 
tiated with the owner of the land, and 
then sent for John G. Heap, his partner 


ina hardware business at Huntsville, Ala. 


Together they acquired various properties 
and began preparing for the market their 
ow product as well as that of others who 
had followed their lead in mining the 
mimeral. The greater share of it was cut 
0 fizes suitable for stove windows, and 
before long Heap and Clapp controlled 





i Mica Corporation, a Federal 
“also leases drills, pumps, hoists, and 
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TYPICAL WORKING FACE 


Underground in the Deer Park, showing an unusually wide pegmatite dike. 


It is 


one of the deepest shaft mines in the tri-county area. 


that business in the United States and 
Canada. Between 1868 and 1882 most of 
the mica produced in North Carolina 
came from their mines, which at times 
numbered as many as 30. During that 
period the price of sheet mica ranged from 
$3 to $11 a pound. Heap eventually sold 
his interests, and Clapp’s passed to Mrs. 
Thompson upon his death. 

There is also the Meadow Mine, which 
claims to have operated more steadily in 
good times and bad than any other in the 
district. Reputedly discovered by a 
former slave when blasting out a tree 
stump, this property has been in the 
Avery family for three generations and is 
now owned by Mrs. Waites Avery, Sr. It 
has been developed through three adits, 
each extending about 900 feet into the 
mountainside. They are said to be the 





COMPRESSORS FOR RENT 
ome of the scores of portable air se gpa that have been purchased by the 


, for rental to mica miners. It 
- equipmient on liberal terms. 


deepest mica workings in the country. 
The mineral-bearing pegmatite dike is 
nearly horizontal, in contrast to the steep- 
ly pitching ones generally found. When in 
blocks, the mica appears jet black, but 
when split into sheets it is clear. 

A pioneer in the industry, and for many 
years acclaimed as the ‘‘mica king” of 
the state, was the late J. E. Burleson, 
familiarly known as “Uncle Jase.”’” At 
times he operated from ten to fifteen 
mines, which were successful largely be- 
cause he developed facilities for preparing 
pattern mica which could compete with 
the product from India. In 1920, Burleson 
sold his processing plants to the Asheville 
Mica Company and retired. Most of the 
mines have until lately been inactive be- 
cause of the capital it would have taken 
to unwater and otherwise prepare them 
for working A New York group recently 
purchased these properties and is getting 
ready to reopen and operate them ex- 
tensively. Another old producer is the 
Deer Park Mine No. 5 which has been 
active for more than 60 years, It is one 
of the deepest shaft mines in the area, 
reaching down 435 feet. 

Among the newer large-scale operators 
is the Meyer & Brown Corporation of 
New York. This firm had to give up its 
established business of importing rubber 
when the Japanese overran the Malay 
Peninsula and the Netherlands East In- 
dies and turned to mica mining. It has 
reopened several old properties and also 
runs two mica-sheeting shops. This con- 
cern is understood to be producing an 
average of about 10,000 pounds of mica 
weekly. Another comparative newcomer 
in the field is Ernest L. Briggs whose 
holdings aggregate 1,100 acres and who is 
operating several mines. 
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Although a few of the mines have their 
own mills for grinding scrap, there are 
concerns that specialize in this work, ob- 
taining their material from independent 
miners. The English Mica Company has 
four grinding mills and provides mica 
suitable for use as a filler in paint by its 
own method of exceedingly fine grinding. 
The Harris Clay Company, which is in 
the business of producing china clay, re- 
covers fine mica from kaolin by flotation, 
having developed the process in 1935 in 
collaboration with the Norris Ceramics 
Laboratory of the Tennessee Valley Au- 
thority. The firm is reputed to be the 
world’s largest producer of unground fine 
mica. 

It is estimated that more than 2,500 
persons are now engaged in mining and 
processing mica in North Carolina, mostly 
in the Spruce Pine District, and the num- 
ber is increasing steadily. As can be in- 
ferred from what has been written, most 
of the mines are small undertakings, em- 
ploying only a few persons. Despite the 
liberal terms on which the Government is 


offering to rent tools and machinery, some 
150 are still being worked with hand drills, 
picks, wheelbarrows, and other simple 
equipment. Most of these will either be 
mechanized shortly or abandoned for 
more promising prospects. 

The pegmatite dikes are usually narrow 
and inclosed in wall rocks of gneiss or 
schist. The mica is in lenses or columns 
and generally adjacent to one of the walls. 
Access to the deposits is gained either 
through shafts or adits, depending upon 
the topography. In some locations the 
wall rocks are weathered to a depth of 30 
or 40 feet and timbering is required, but 
in others the workings are entirely in hard 
rock. A typical dike or “vein” is from 3 
to 6 feet wide, runs in a northeast and 
southwest direction, and dips at an angle 
of from 15 to 80° in a southerly direction. 

Where power drills are available they 
are nearly always Jackhamers, which are 
mounted on columns to drive drifts. An 
experienced miner usually knows in what 
part of the dike the mica concentrations 
are most likely to be found and places the 


CLOUDLAND MINE AND ITS OWNER 
Below is a view in the Cloudland Mine, which is owned by Mrs. Ella Clapp Thomp- 
son and operated by the Rev. Julius Henline, of Hawk, N. C., who is shown second 
from the left. The picture was taken about 150 feet in from the portal of the access 
adit while the mine was being cleaned out preparatory to resuming activities that 
were suspended several years ago. Mrs. Thompson inherited extensive mica 


properties from her father, Elisha Bogue Clapp, a pioneer operator. Born at a 
mica mine, and educated largely in private schools, she went to Washington 
when she was eighteen and entered the Government service, obtaining a position 
by finishing a Civil Service examination ahead of twelve men. While in Wash- 
ington she studied geology and mineralogy in night classes at the Corcoran 
Scientific Institute. In 1905 she married E. St. Clair Thompson, a Texas lawyer. 
Mrs. Thompson received a law degree from Fordham University in New York in 


1928, and during the two following years was a en assistant United States 
Attorney for the southern district. Following her husband's death in 1933 she 
lived in New York for four years and then moved to Bakersville, N. C., where 


she now resides. 


blast holes so as to cause a minimyp 
breakage of the crystals. When mining, 
very narrow dike, all holes are drilled jy 
the wall rock as an added precautig, 
against shattering the mica. The broken 
material is generally hoisted to the surface 
or to the haulage level in cylindric) 
buckets or cans, which are equipped with 
hinged yokes to facilitate dumping an 
are ordinarily handled by 15-hp. gasoline. 
engine-driven hoists. In comparatively 
flat dikes, cars running on light rails ap 
sometimes used. Drilling is mostly don 
with conventional forged steel, although 
Jackbits are now being tried out. 

Necessity being the mother of inyep. 
tion, many domestic mica workers hay 
been relearning how to prepare shee 
mica for the market—an almost lost artin 
this country—since imports from India 
decreased. The trick is to get the largest 
possible rectangular area of clear, stain. 
free mica from each sheet. There are no 
fixed rules for the worker to follow, and 
his skill and judgment count heavily. The 
sheeters, as they are known, work ina 
rough shed—called a mica house—adja- 
cent to the mine. They sit at a bench ar- 
ranged along the north wall of the build. 
ing, which has continuous windows to 
provide ample glarefree light. 

The sheeter’s only tool is a strong, stiff 
knife. With this he splits thin sheets from 
a block of mica, examines each one care 
fully by holding it against the light, and 
then trims it so as to include a maximum 
of high-grade material. The block mica 
is piled toward the back of the bench. 
Each worker throws the waste materia 
back of him onto the floor and puts his 
trimmed sheets into a cardboard box i 
front of him. When a considerable supply 
of finished sheets has accumulated, they 
are inspected, graded, and classified for 
size, each size being packed in a wooden 
barrel for shipment. Only first-class 
sheets command the prices previously 
given. Inferior ones bring proportion 
ately less as impurities and defects in- 
crease. Six distinct grades are recognized 
under standards set by the American 
Society for Testing Materials. 





was a bustling silver-mining camp, 
with never a doubt that its prosper- 

ity would endure indefinitely. But when 
silver was demonetized and its price fell, 
Creede lost its place in the sun, and most 
ofthe population moved away. After a 
mg hiatus, Creede is again producing 
teral, but it is the strategic metals lead 
Zinc that have given it a new lease on 
with silver relegated to the status of a 


[res years ago, Creede, Colorado, 


ede was named for its discoverer, 
» Creede, a prospector who stuck his 
(into many of Colorado’s hillsides 
fe he made his strike. In 1890 he 
Shis way up the valley above Wagon 

Gap, which was then the terminus 
@tailroad. Float rock led him to an 
Op of silver-lead ore that assayed 
the ton. Creede christened his 
ithe Holy Moses, for these were the 
Words that came from his lips after he 
this find. He sought funds for de- 
ing it from D.H. Moffat, a Denver 


Dicemper, 1942 


Creede 
Comes Baek 


Photographs by 
Thos, J. Barbre 


banker who was later to give his name 
and his fortune to a short-line railroad 
from Denver to Salt Lake City. This road, 
which includes the Moffat Tunnel, is now 
a part of the Denver & Rio Grande system. 

Moffat and two associates took a bond 
and lease on Creede’s prospect for $65,000 
and started mining it, meanwhile employ- 
ing Creede to continue prospecting on a 
share basis. By 1891 there were so many 
people in the camp that Moffat asked the 
directors of the Rio Grande Railroad, of 
which he was president, to extend its 
tracks from Wagon Wheel Gap. Most of 
the directors lived in the East and there 
were delays in taking action on the re- 
quest. So, when the decision was not made 
right away, he put up $70,000 to do the 
work and got it back later. 

In Creede there was a meat market run 
by Ralph Granger and Erl von Budden- 
bock, and to them came Theodore 
Renninger, a prospector seeking a grub- 
stake. They backed him, and, with Julius 
Haas as a partner, he uncovered rich ore 


on Bachelor Mountain. Creede happened 
along right after the strike and asked the 
pair to define the limits of their claim, 
which they called the Last Chance. He 
then staked adjoining ground, and it be- 
came the Amethyst Mine. 

Creede was a roistering camp from the 
start and had its full share of lawlessness. 
Shown here is its main street, where 
dozens of saloons once flourished. By 
contrast, it is impossible to buy an un- 
bottled drink in the town today. On the 
right is a sign designating “Soapy” 
Smith’s place, which was publicized in 
verse and story. ‘“‘Soapy” is reputed to 
have done very well selling unsuspecting 
persons a cake of soap wrapped in a dollar 
bill. The only difficulty with the trans- 
action was that the bill always mysterious- 
ly disappeared during delivery to the 
customer. In this same block Bob Ford 
had his saloon and was killed there. 
Present-day Creede residents are serious- 
minded folk with neither the time nor the 
bent for carousing. 
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Wealth from the Ground 





HE leading industry in Mineral 

County, and the only one of any 
importance, is metal mining, and the 
operations are concentrated in the Sunny- 
side Mining District, with Creede as its 
center. All mining of consequence is con- 
ducted by the Emperius Mining Company, 
which has acquired ownership of all the 
worth-while old-time properties. These in- 
clude the Amethyst, Last Chance, New 
York, Pittsburgh, Texas Boy, Com- 
modore-Bachelor, Del Monte, Happy 
Thought, Little Bear, and Kanawha mines. 
Together, they cover a mineralized zone 
2 miles long and 4 mile wide. They are 
mined essentially as one property. Twelve 
levels have been opened up there, and 
the workings of all the mines have at times 
been interconnected to obtain good 
natural ventilation. 

B.T. Poxson is president of Emperius, 
and George H. Garrey is consulting geolo- 
gist. The mining and milling operations 
give employment to an average of 160 
men who work under the direction of 
E.W. Nelson, assistant general manager, 
and W.L. Anderson, mill superintendent. 

The company operates generating 
plants to supply power for all mining and 
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milling activities. Current is furnished the 
mines from two main stations: one on the 
Commodore property at the south end of 
the district, and the other at the portal of 
the Amethyst adit at the north end. Both 
of these plants were put in last year. 

The exterior view on this page shows the 
Commodore Mine perched high on the 
side of the canyon wall. The canyon has 
been formed through past geologic eras 
by the headwaters of the Rio Grande 
River, which is a brawling stream at this 
point and attracts trout fishermen from 
near and far. In the picture is seen one of 
the gondola cars in which high-grade ore 
and concentrates are transported over the 
Rio Grande Railroad to the outside 
world. This is one of the few standard- 
gauge rail lines remaining in the mountain- 
ous sections of Colorado. Once a week a 
train steams into Creede to bring supplies 
and to take out the loaded ore cars. 

Hoisting of the ore in winzes and raises 
is done by buckets handled by Ingersoll- 
Rand air hoists, six-of which are in con- 
tinual use. The one shown, with Eric 
Nelson, mine superintendent, at the 
throttle, moves 35 tons of broken material 
up a 230-foot shaft in two 8-hour shifts. 
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Where Winter Lingers 








NHE winters are long and severe at the 


foot altitude, and the snow lies 


times. To facilitate handling the 


} 


comes from the Amethyst adit 


protect the workmen during in- 


weather, a snowshed has been 


od outside the portal. 
tthe current production is coming 


hanging-wall area of the Ame- 


veins ranging from 20 to 50 feet apart. 
Some of the crosscuts have penetrated 
600 to 700 feet and are still intercepting 
profitable ore bodies. Ore of high zinc 
content was encountered on the three 
lower levels and was being held in reserve 
until the higher-grade silver ores had been 
mined. However, as a result of the war 
demand for zinc, its production was de- 
cided upon and changes were made in the 
milling process to handle the ore. 
Compressed air is furnished to the un- 
derground workings by three Ingersoll- 
Rand Type 40 air-cooled machines, each 
housed in a small building on the surface 
and exposed to the southern sun. In the 
summertime the air inside these structures 





gets warm, so the intake and exhaust lines 
of the compressors have been inclosed in 
larger pipes that extend outside and pro- 
vide a flow of cooling air within. Although 
the compressors and their engine drivers 
operate an average of seventeen hours a 
day, the former never reach a temperature 
of more than 160°F. 

Stoping in the Emperius properties is 
done with Ingersoll-Rand R-58 Stope- 
hamers of which there are ten in service. 
The average drilling round consists of 
twenty holes each 4 feet deep. Some of 
the more experienced miners put in 45 
holes in an 8-hour shift with one of these 
machines. Development work is done 
with nine DA-30 drifters and one DA-35. 
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a very pronounced structure that rup; 
through all the section that is now being 
mined. 

One of the structures shown in the 
<4 . d foreground of the exterior picture houge 
, the blacksmith shop, with its complete 
equipment for reconditioning drill steg, 
Jackbits have been used for all drilling for 
the past two years. The prevailing rock ig 
rhyolite, with some quartz and porphyry, 
and is classed as medium-hard. It stands 
well in openings, and no timbering ig re. 
quired. Bits of 2-inch gauge are utilized to 
start the holes and are reduced '% inch at 
each resharpening, being used until they 
measure 14 inches. This reconditioning 
is done with an Ingersoll-Rand J2 Jackbit 
grinder that is located in a small room at 
the mill. One of the busiest machines in 
the blacksmith shop is a No. 500 cutoff 
wheel, which is shown here in action. It 
performs the dual service of cutting off 
drill rods and of squaring shank ends to 
prevent undue wear on drill pistons. 





The Amethyst Mine 





IGH on the mountainside above the 

Amethyst Mine buildings that are 
now in use are the old surface buildings 
and huge dumps of waste rock that attest 
to the extensive operations of bygone 
years. Although hundreds of mines were 
started in the area, it is said that only the 
Amethyst, the Last Chance, and the New 
York were ever consistent dividend 
payers. Probably no single property could 
be made to yield profits today, but by 
combining all of them in one enterprise 
Emperius is reaping the benefits that come 
with the economies of large-scale opera- 
tions. 

During the early mining, shafts were 
sunk to follow the ore downward. Later, 
an adit was driven into the hillside of the 
Amethyst to intersect the vein, thereby 
furnishing drainage and eliminating the 
cost of hoisting. Virtually all the minerali- 
zation is along the Amethyst vein system, 
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HE high-grade ores that are produced 
in the Creede district are shipped to 
the Leadville smelter of the American 
Smelting & Refining Company. All other 
s are treated in the modern 150-ton 
ion mill of the Emperius Mining 
Company, and the concentrates are then 
‘nt to the smelter. The 1941 mine pro- 
ion was 41,600 tons, from which were 
Teeovered 750 ounces of gold, more than 
000 ounces of silver, 2,191,000 
Pounds of lead, and in excess of 1,000,000 
Pounds of zinc. 
The mill is situated a short distance 








from Creede, and the ore is transported to 
it in six 5-ton trucks which average a 
round trip over a haul of approximately 
2 miles every 45 minutes. Stretches of the 
road are on a grade of 26 per cent. Outside 
ore-storage facilities at both the mine and 
the mill have a combined capacity for one 
month’s mill run. The mill provides a 
conventional flotation circuit for the 
recovery of the lead and zinc. The gold 
and silver are caught on a riffle table. Re- 
sults are checked regularly in a modern 
chemical and metallurgical laboratory. 
Power for the mill is furnished by an 


Emperius Mill 


Ingersoll-Rand Type S, 6-cylinder oil 
engine rated at 232 hp. at an altitude of 
9,000 feet. It is direct connected to an 
Electric Machinery Company 175-kw. 
generator that produces current at 480 
volts. This oil-engine generator was 
placed in service September 6, 1937, and 
has been running almost continuously ever 
since. It has never been shut down be- 
cause of failure. The fuel consumption 
averages 84 gallons per 8-hour shift. 

In one of the pictures, Mill Superintend- 
ent W. L. Anderson is shown beside an 
Aikins classifier. 
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Most persons along the 
Oil eastern seaboard are worry- 


ing about gasoline for their 
automobiles or heating oil 
for their furnaces, but the 
American Petroleum Institute points out 
that more than 2,000,000 homes in that 
area are wondering if they will get kero- 
sene for their lamps. Surprisingly, one in 
every fourteen in seventeen east-coast 
states and the District of Columbia is 
without electric lights. Most of them are 
in the rural districts, but some are in the 
cities, even in New York. Three-fourths 
of the petroleum-lighted dwellings are in 
the six South Altantic States of Virginia, 
West Virginia, North Carolina, South 
Carolina, Georgia, and Florida. Georgia 
alone numbers 405,165. 


Lamps 
Persist 


* * * 


Last year, 624,000 pounds 


Metals Of metal, worth $10,000, 
from was recovered from ashes 
Ashes 


taken from two process- 
steam boiler pits in one of 
the General Electric Company factories. 
Its presence there was due to the fact that 
refuse and rubbish from all parts of the 
plant are used for fuel. The ashes are 
ground and then passed through a mag- 
netic separator for removal of the ferrous 
metals. The remainder is passed over a 
concentrating table which sorts the vari- 
ous metals according to their specific 
gravity. Included in the yield are iron, 
steel, brass, copper, and aluminum. The 
same plant is now salvaging bits of copper 
that become separated from wire during 
the drawing operation. These particles 
are mixed with a drawing compound that 
serves to lubricate the dies. After use, it 
passes into a pit underneath the drawing 
machines, whence it is recovered for the 
extraction of the copper. Last year’s pro- 
duction amounted to 88,200 pounds of 
metal worth $8,000. 


* * * 


John C, Garand, who sacri- 


Garand _ ficed _ millions in royalties 
Given by declining to turn his 
Award semiautomatic rifle over to 


a foreign power, was the 
recipient of a special award on October 15 
from the American Society for Metals. 
The Garand rifle, which can be fired at 
the rate of 40 shots a minute, is standard 
equipment for our Army and Marine 
Corps. Garand, who is a civilian employee 
of the Government, spent many years in 
developing his weapon. During World 
War 1, while engaged as a machinist in a 
textile mill, he designed a machine gun and 
sent drawings of it to Washington. He 
was summoned to the capital and asked to 
produce a working model. The war ended 
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This and That 


before he could complete it, so Garand was 
shifted to the armory at Springfield, 
Mass., and assigned to work on a semi- 
automatic rifle. His objective was a gun 
that would be simple, strong, and light. 
He designed and made six experimental 
rifles and then combined the best features 
of all of them in one weapon. Next followed 
a long period of building, testing, and 
rejecting. He tried dozens of kinds of gun- 
metal, and redesigned the rear sight alone 
50 times. In the end he produced his 
present model, which weighs 914 pounds 
and uses .30 caliber cartridges in clips of 
eight. The gun is composed of 72 pieces 
and utilizes the pressure of the discharge 
to eject the spent shell and to inject a new 
one into position for firing. Garand as- 
signed exclusive rights to the gun to the 
United States Government. Military ex- 
perts have declared the weapon to be 
the “‘best high-speed firearm on earth.” 


* * * 


The Jack Waite Mine 
straddles the Idaho-Mon- 


Mine . 
in Two tana boundary line. The 
States vein outcropped in Idaho, 


and the initial work was 
done there; but as the ore bodies were 
followed downward they pitched over the 
line into Montana and all production now 
comes from that state. The ore is trammed 
underground into Idaho and hoisted there. 
It is then hauled to the Northern Pacific 
Railroad and shipped back to Montana 
for treatment at East Helena. 


* * * 


The Homestake Mine of 


Iron Lead, S.Dak., the nation’s 
Plus leading gold producer, is 
Gold proving to be a prolific 


source of scrap metal. 
Having been operated since 1879, the prop- 
erty has accumulated sizeable supplies of 
iron, steel, and other metals in the form of 














**Don’t look now, but the boss was 
leaning against the truck when 
you dumped that load.”’ 





obsolete buildings and equipment, and 
concerted salvage campaign has been cop. 
ducted to retrieve the materials for the 
war effort. During the ten months ending 
on August 16, the mine shipped 6,228,788 
pounds of miscellaneous steel scrap, 237, 
700 pounds of manganese-steel scrap, and 
46,370 pounds of copper and brass scrap, 
The site of old shop and foundry buildings, 
long since covered with debris, is now be- 
ing “‘mined” for base metals, and so far 
a power shovel has unearthed as much as 
400 tons of them. 


* * * 
In order that Indian troops 
Tea serving overseas may have 
for their accustomed tea, the 
Troops Indian Tea Market Ex. 
pansion Board has supplied 


ten specially built cars designed to dis- 
pense the beverage in the field. Each car 
is divided into two compartments, each 
of which has counters on both sides so that 
tea can be served simultaneously to both 
Mohammedans and Hindus. Each com- 
partment has facilities for making tea 
and for washing the cups. A car can pre- 
pare and dispense 600 cups at a time and 
carries a reserve supply of water for an ad- 
ditional brew of the same quantity. In- 
sulated urns keep the beverage hot until 
it is served. The vehicle also carries a 
radio receiving set with an amplifier and 
two loudspeakers, a phonograph, and a 
microphone connected with the loud- 
speaker system for use in making an- 
nouncements to the assembled soldiers. 
It is claimed that the Indian troops relish 
a well-brewed cup of tea more than any- 
thing else that could be provided for them. 


* * * 


Last March roadbuilders, 


Riches constructing a highway 
from along the American River 
a Road above the Ruck-a-Chucky 


dam site in California, cut 
away a hillside and exposed several narrow 
seams of quartz. Following a rainstorm, 
the bank sloughed, and one of the work- 
men found free gold in the formation. 
Roadbuilding was promptly forgotten in 
favor of mining. In one day five men fe 
covered $2,232 worth of the precious metal, 
and in two months the deposit yielded 
$30,000 to the former laborers and others 
who were attracted by the news of the 
find. They formed a partnership and 
agreed to divide the proceeds. However, it 
developed that the land had been reserved 
for power development and was not ope 
to mining operations. The $30,000 was 
impounded until ownership could be 
established. * The Government sought to 
recover it, but Congress passed a bill # 
warding it to those that had mined it. 
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Underground 
Air Receiver in 


Coal Seam 


Thomas Murphy . 


issue of Compressed Air Magazine 

describes how a blind drift in a 
metal mine is utilized as an underground 
air receiver, the plan having been worked 
out by Charles Pengilly, manager of the 
Tebekwe Mine of the Homestake Gold 
Mining Company at Selukwe, Southern 
Rhodesia. The purpose was to avoid the 
necessity of installing larger compressors 
to take care of an expected increase in 
drilling operations. 

That article inspired the construction 
this year of a similar receiver in the No. 
3 Mine of the Northwestern Improvement 
Company at Roslyn, Wash. The company 
isowned by the Northern Pacific Railroad 


‘Superintendent, Northwestern Improvement Company 


N ARTICLE in the July, 1941, 


SURFACE BUILDINGS 
Tipple of the No. 3 Mine shown against a background of high hills forming one 
of the numerous spurs running eastward from the Cascade Mountains. The lo- 
cation, near Roslyn, Wash.., is in a land of fir and pine trees. 


and the mine furnishes coal for use on that 
line. The chamber has a capacity of 
25,000 cubic feet and was excavated in the 
coal seam itself. It has now been in service 
about five months and has proved satis- 





UNDERGROUND SUBSTATION 
In the foreground at the right is a 2,200-250 volt, 200-kw. motor-generator set. 


Beyond it is the Ingersoll-Rand 290-cfm 


air required 


. compressor that now furnishes all the 
for the operation of the twenty auger drills and five Jackhamers used 


in the mine. Prior to the construction of the underground chamber-receiver, this 
machine and another one of 115-cfm. capacity could not keep up the air pressure 
when a considerable number of the drills were running simultaneously. 
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factory in every way. There are few if any 
receivers of this type in this country. 

When the work was undertaken, air 
was being supplied by two compressors— 
an Ingersoll-Rand Type XRB-2 of 290- 
cfm. capacity and a smaller single-stage 
unit of 115-cfm. capacity—set up in an 
underground station 1,200 feet above sea 
level. The larger machine was acquired in 
1936 to provide power for drills used in 
driving some tunnels, and the smaller one 
was added later. After tunneling had been 
completed, air-operated coal drills were 
tried out and were so successful that they 
were generally adopted. Twenty Inger- 
soll-Rand Size CS auger drills are now 
utilized for drilling coal and five JA-35 
Jackhamers for drilling top and bottom 
rock in entries. When all these machines 
were working together they required far 
more air than the two compressors could 
furnish. Only because drilling was inter- 
mittent were the compressors capable of 
maintaining even approximately effective 
pressure in the lines. On occasions the 
drills would “gang up” and the air pres- 
sure would drop below the effective level. 
At other times, when most or all the drills 
were idle, the compressors would quickly 
build up full pressure in the three 175- 
cubic-foot steel-tank receivers and in the 
20,000-odd feet of 2-inch air-distribution 
lines. Then the compressors would idle 
until more drills were started. 

The mine operates at full capacity on 
one 7-hour shift and at about 25 per cent 
of capacity on a second shift that is de- 
voted to development work. It seemed 
obvious that, with adequate storage 
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FRONT OF BULKHEAD 


capacity for compressed air, it would be 
possible to run the compressors at 100 
per cent load factor throughout the full 
24-hour day if necessary but that, inas- 
much as they ‘run unloaded part of the 
time even during the main day shift, there 
probably would be no need of operating 
them much beyond the duration of the 
working shifts. Actually, the building of 
the large receiver has permitted the mine 
to discontinue the use of the smaller 
compressor and to move it to another 
where it was badly needed. Besides, the 
remaining 290-cfm. compressor now runs 
at a better load factor. 

The main slope of the mine intersects 
the Roslyn coal seam on the Pioneer level 
at elevation 1,387. Above the intersection 
is 700 feet of cover, consisting of about 50 
feet of surficial glacial drift underlain by 
alternating layers of shale and sandstone, 
with a few interspersed small seams of coal. 
The sandstone strata are likely to be 
fissured, but it has been observed that the 
shale members are seldom broken except 
on the crests of the most abrupt anticlinal 
folds. Moreover, these shale beds are 
impervious to water infiltration, so it was 
reasoned that they would also effectually 
confine compressed air. 

Immediately adjacent to the foot of the 
main slope on the Pioneer level there is a 
solid seam of coal that extends from the 
entry up to the crest of an anticline about 


1,200 feet above. The layer of coal is 
approximately 5 feet thick and pitches 
about 28° from the horizontal. This block 
will not be mined until the remainder of 
the mine is worked out, so it was decided 
to drive the air-storage chamber up the 
slope in this seam. The immediate roof, 
which is common to the entire area, is a 
5-foot stratum of shale, and below the 
layer of coal there is a 50-foot bed of 
sandy shale. 

The first step in excavating the chamber 
was to drive a raise 10 feet wide in the coal 
seam for a distance of 61 feet. This was 
next carried 213 feet farther up the pitch 
and widened to about 22 feet. The wide 
section of the opening was then timbered 
with sets made up of 60-pound steel rails 
to prevent the roof from sloughing. A con- 
crete bulkhead was constructed at a point 
51 feet up the slope from the Pioneer air- 
way and 10 feet from the top of the nar- 
row raise. To key it into the surrounding 
rock, a channel 6 feet wide and 6 feet deep 
was cut in both the floor and the roof. 
After that, 7'2-foot recesses were cut in 
the coal on each side and the floor and roof 
channels extended to the same limits. 
Cement, sand, and gravel were hauled up 
the raise to a location beyond the ex- 
cavation for the bulkhead so as to take 
advantage of the pitch in running concrete 
into the forms. A concrete mixer also was 
taken to the same spot. This was a home- 
made unit having a bowl small enough to 
pass through the 18-inch-diameter man- 
hole which was to be incorporated in the 
bulkhead. 

As considerable methane is liberated 
from the coal seam at all working places, 
ventilation had to be provided while 
driving the raise and excavating the 
chamber. This was done by inserting a 
12-inch sheet-steel pipe through a nearby 
stopping in the Pioneer airway where there 
is a vacuum of 1.8 inches, water gauge. 
By carrying the pipe up the chamber as it 























was being driven, the space was kept clear 
of gas. When the forms for pouring the 
concrete bulkhead were built, a section of 
6-inch standard-weight steel pipe was run 
through the bulkhead section and cop. 
nected above and below the latter to the 
sheet-metal pipe. In this manner the 
chamber was exhausted of gas while the 
concrete was being placed. After the 
bulkhead had been completed, the outside 
end of the 6-inch pipe was capped. 

The shell of an old feed-water heater, 
18 inches in diameter and 7 feet long, was 
embedded in the bulkhead to serve ag a 
manhole. A 2-inch pipe for introducing 
compressed air into the receiver was ex. 
tended through the bulkhead and about 
50 feet up into the chamber, and a second 
2-inch pipe to conduct compressed air to 
the working spaces was likewise run 
through and to within 43 feet of the top of 
the chamber. The terminals of these two 
pipes were located so as to create conditions 
favorable to the separation of moisture 
from the air before the latter is withdrawn 
from the reservoir. There were also em- 
bedded a 2-inch water pipe for testing 
purposes and another one for draining 
excess water from the receiver. Three 
2-inch pipes were set in the forms for sub- 
sequent use in pumping grout up into the 
high areas of the roof channel. 

As it was obvious that the chamber 
would fill up with methane gas after the 
bulkhead was built and ventilation was 
cut off, and as it was not desirable to let 
this gas reach the working places with 
the compressed air, a l-inch pipe was 
carried through the bulkhead and to the 
highest point in the receiver. A continua- 
tion of the pipe below the bulkhead was 
run through a stopping into the return 
airway of the mine ventilating system 
and fitted with a gate valve. It is inter- 
esting to note that, when the chamber was 
being given its first charge of compressed 
air, nearly pure methane gas blew out of 
the end of this pipe for several hours. 
However, since the receiver has been in 
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regular service and the air within it has 
been maintained at a pressure of 60 
pounds or higher, not a trace of methane 
has been detected even though the valve 
is opened and the discharge tested daily. 

The concrete in the bulkhead forms was 
allowed to set for three weeks, after which 
grout was forced under 300 pounds pres- 
sure through the pipes that had been pro- 
vided for that purpose. Following a fur- 
ther 3-day period to permit the grout to 
set, the chamber was given a hydrostatic 
test at 160 pounds pressure. There was no 
leakage through the bulkhead, neither was 
there any sign of it above or below it. 
However, it was found that some water 
was passing around the ends of it through 
a 3-inch band of clay in the, coal seam. 
This appeared to be serious. In an effort 
to stop the flow, 3-inch angling holes were 
drilled in the clay band for a distance of 
50 feet from the raise below the bulkhead 
and directed so that they would just miss 
the ends of the bulkhead. These holes were 
grouted under about 300 pounds pressure. 
When the receiver was again charged with 
compressed air, it was discovered that 
there was still a leakage of approximately 
40 cfm. It was difficult to determine from 
just where this was coming. Water was 
again pumped into the chamber, which 
Was already under about 75 pounds air 
Pressure. After it had risen to a point 
approximately 30 feet up the slope from 
the bulkhead, it was turned off and permit- 
ted to stand overnight. Although water 
continued to filter out around the ends of 
the bulkhead at the rate of about 1 gpm., 
there was no perceptible drop in the air 
Pressure at the end of twelve hours. It 
has since become apparent that a water 
seal against the inner side of the bulkhead 
and extending up along the coal ribs for 
80 feet prevents the escape of any ap- 
Preciable volume of air. 
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After the chamber had been filled with 
water for the hydrostatic test, a meter 
was placed in the drainage line and the 
measurement of the flow showed the ca- 
pacity of the receiver to be almost exactly 
25,000 cubic feet. At elevation 1,200, 
where the compressor is located, the com- 
pression ratio for 80 pounds discharge 
pressure is about 6.7 to 1. This means that 
when the chamber is charged with air at 
80 pounds pressure it contains the equiva- 
lent of 167,500 cubic feet of free air and 
that it requires 9.6 hours of work on the 
part of the 290-cfm. compressor to fill it. 
Only air above 50 pounds gauge pressure is 
considered to be useful. That is, if the 
compressor should stop for any reason 
the drills could continue to operate but 
with gradually decreasing effectiveness 
until the pressure of the air in the receiver 
fell below 50 pounds. The volume of air 
that would be withdrawn in the case of a 
drop in pressure from 80 to 50 pounds 
would amount to approximately 52,000 
cubic feet, which corresponds to a working 
period of three hours for the compressor. 

Under present operating conditions at 


WITHIN THE MINE 


Below is a view of the foot of the main 
slope, showing the pitch of the rock 
strata and the character of the roof in 
which the upper part of the air receiver 
bulkhead had to be anchored. At 
the ae of the cars is a 5-foot seam of 
coal, but its true color is disguised by 
the limestone dust with which the en- 
tire mine is sprayed. The other picture 
shows the landing parting at the foot 
of the 6,000-foot main slope. The other 
end of the parting is at the top of a 
5,000-foot auxiliary slope. 






the mine, the discharge pipe from the re- 
ceiver is connected with only one of the 
three 2-inch air distribution lines. At the 
beginning of the day shift, the receiver 


pressure is 80 pounds. It has become 
apparent that most of the drilling is done 
during the first four hours of that shift, 
for with the compressor running at full 
capacity the receiver pressure is lowered as 
much as 10 pounds at times during that 
interval. While the drills are idle during 
the lunch hour the compressor usually 
begins to build up the pressure, and this 
continues during the lighter afternoon 
shift. By the time work stops at 10:30 
p.m., the pressure is restored to 80 pounds. 

Since the large underground receiver 
was provided there has been no shortage 
of air for drilling and, as has previously 
been mentioned, the service of the 115-cfm. 
compressor has been dispensed with. 
Unfortunately, because there was no 
meter on the compressor motor prior to 
the construction of the chamber, it is 
impossible to obtain an exact record of the 
increase in active working time of the 
motor and compressor. 





6917 











Sa RAd palate Weiner virial RTS TS od 


£ AA RETA OMEGA AE Ane 


ihe lin SRY IR Au, doe Riles Gia 


AFTER EXTERIOR CLEANING 
This picture shows the discharge end of the Wheelabrator and several of the 
conveyor rolls that also rotate the tube so as to expose every part of it during its 


passage through the machine. The flow of the metallic abrasive to the blasting 
units is controlled by the operator at the left. 


NE of the vexing problems in making 

seamless steel tubing has been the re- 
moval of the heavy heat-treatment scale 
that forms at nearly every stage in the 
course of its production. Because of the 
difficulties involved, it has been the prac- 
tice of the National Supply Company to 
have the work done outside the plant, an 
arrangement that had drawbacks. To 
assure proper control and close supervision, 
the company decided to equip its Spang- 
Chalfant Division for cleaning all its low- 
carbon and high-alloy seamless steel pipe 


6918 


ranging from 2 to 14 inches in outside di- 
ameter and from 18 to 50 feet in length. 
The machinery in use there today was de- 
signed and built by the American Foundry 
Equipment Company and consists of two 
units, one for descaling the exterior and 
the other the interior of the tubing. 

The simplest way of describing the 
procedure and machinery is to follow a 
tube from start to finish of the cleaning 
operations. The external scale is removed 
first by running the pipe through two 
Wheelabrator blast units housed in a 





PIPE-DESCALING EQUIPMENT 
At the left in the picture above is the 
Wheelabrator showing a tube entering 
the cabinet in which the exterior sur- 
faces are cleaned. Alongside is the 
machine's loading stand. At the right 
is the air-blast machine that travels 
on rails and advances with the nozzle 
which removes the scale from the in- 
ner surfaces by a blast of steel grit 
and compressed air. 


Desealing Pipe the 
Modern Way 


fi. M. Hoffmann 


special cabinet. As it passes through on 
conveyor rolls the tube rotates and is ex 
posed to the direct attack of a metallic 
abrasive applied from below. The length 
of time required to do the blasting depends 
upon several factors and is controlled by 
changing the skew angle of the conveyor 
rolls and their speed of rotation. 

At the discharge end, the partly cleaned 
product is automatically rolled off the 
conveyor on to skids which, in turn, roll it 
to the air-blast machine that removes the 
scale from the interior surfaces. This ¥ 
done by means of a lance-type nozzle that 
is inserted into the pipe and is long enough 
to reach from end to end. The work resis 
on revolving steel disks, and, as it rotates, 
the nozzle advances, together with the 
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FINAL STAGE 


From left to right are seen the air- 
blast nozzle ready for insertion into a 
tube section, the loading and unload- 
ing equipment, and the housing from 
which the spent abrasive is returned 
by a conveyor to the storage hopper 
for recirculation. The operator is 
preparing to blow dirt out of a 5!%- 
inch pipe with a jet of compressed air 
before starting the nozzle on its way 
through. Nozzles with one or two 
orifices are used, depending upon the 
size of the tubing. 


associate equipment. This consists of an 
air-blast tank and of storage hoppers, all 
mounted on a car that runs on tracks and 
is pulled along behind the nozzle. The 
feed of the latter and the speed of rota- 
tion of the pipe can be regulated to meet 
requirements. 

Steel grit is used for descaling and is fed 
to the nozzle in properly proportioned 
quantities with air at from 90 to 100 

pressure, depending upon the 
thickness of the incrustation. The spent 
abrasive is collected at the far end of the 
tube in a metal housing where it is sepa- 
rated from the air and returned for re- 
circulation to the blasting equipment by a 
belt conveyor that travels underneath the 
pipe cleaner. The air is exhausted after 
passing through a dust collector. With the 
cleaning finished, the nozzle is withdrawn, 
the tube is kicked off the disks to nearby 
skids, and the succeeding length is put in- 


to cleaning position. Work is continuous, 
one pipe following the other in a steady 
procession. 

The system has been operating for 
about 80 hours a week since its installa- 
tion. As speed of production is influenced 
not only by the size of the tube but also 
by the steel of which it is made and the 





condition of the scale it is difficult to give 
basic output figures. However, some idea 
of what the equipment can be counted 
upon to do can be obtained from the fact 
that the exterior surface of 4!4-inch 
standard low-carbon pipe is being cleaned 
at the rate of 18 feet a minute and the 
interior at the rate of 14 feet a minute. 


Airplane Engines Tested on Ground Under Flight Conditions 


NGINES for airplanes are tested by 
the Army air force before they ever 
leave the ground to determine how they 
will perform in service at different altitudes, 
temperatures, and humidities. This work 
is done in laboratories where extremes in 
atmospheric conditions are created by the 
ue of compressors, vacuum pumps, re- 
frigerating machinery, and electric heat- 
ts. What is perhaps the most complete 
laboratory designed for this purpose is 
son to be put in operation in the United 
States. It will house several chambers in 
which engines can be tested under different 
conditions ranging from those prevailing 
over low desert areas—where the tem- 
perature soars to 120°F., where the rela- 
tive humidity amounts to only 5 to 10 per 
cent, and where the pressure may rise to 
more than 29 inches of mercury—to those 
abaltitudes of + 40,000 feet where the tem- 
Petature drops to -67° and where the air 
Pressure falls to 5.54 inches of mercury 
absolute) . 
Initially, each test chamber is supplied 
with partly conditioned air by a-250-hp. 
. But before it is delivered to the 
‘atburetors, its humidity, temperature, 
id pressure are further regulated until 
the desired atmospheric condition is 
tached. If, for example, an engine is to be 
to extremely low humidity, the 
lmperature is first dropped to a point as 
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low as —70° to remove the moisture by 
causing it to form snow or frost. After 
the dried air is reheated to the proper 
temperature by G-E finned Calrod heaters 
it goes to the carburetors. Conversely, if 


the humidity is to be high, steam is mixed 
with the air. So that flying conditions may 
be truly simulated, provision is made for 
cooling and heating the gasoline to —10° 
and 80°, respectively. 








TVA’S CHEROKEE DAM 
A general view of the Tennessee Valley Authority's power structure on the Holston 


River in eastern Tennessee. Closure 
water storage 
the TVA system 


dam was effected late in 1941, and 


an at that time. Its generators are now contributing current to 
the operation of vital war industries in the Tennessee Valley. 


Cherokee Dam is more than 6,000 feet long and rises 175 feet above the bed of 
the river. Its 31,000-acre lake extends 58 miles upstream. 
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Gas—Indaustrial Servant 
AS fuel is becoming increasingly im- 
portant in our race to turn out muni- 
tions and the thousands of other products 
that are needed to wage war successfully. 
There are now well in excess of 1,000,000 
industrial and commercial users of manu- 
factured and natural gas, or nearly two 
and one-half times the 1929 number. An 
increase of 15 per cent in gas consumption 
was registered in 1941, and the curve is 
still rising. Fortunately, far-sighted 
managements in the gas industry started 
early to prepare for the demands now be- 
ing made upon them. As far back as 1937 
they began providing additional facilities 
and acquiring knowledge as to how to 
safeguard their entire systems against air 
raids, enemy action, and saboteurs. As 
a result, there has been little real shortage 
of gas in our large industrial centers, and 
in some of them considerably greater 
loads can be handled if the need to do so 
arises. 
We are fortunate in having an adequate 
supply of gas because it is especially well 
adapted for use in the particular industries 
that are essential to war preparation. 
Virtually every weapon and fighting 
machine except the airplane is composed 
largely of steel, a metal that must be 
heat-treated during the manufacturing 
processes. It so happens that gas plays 
a dual role in this connection, being not 
only a desirable fuel from the standpoint 
of heating value but also possessing all the 
properties for creating a suitable atmos- 
phere in which to carry out heat-treating. 
As H.E. Way points out in Domestic 
Commerce, the fabricating industry, for 
example, can with suitable atmospheres 
“‘take low-carbon steel, heat and treat it 
with gas, thereby adding carbon to the 
steel. The malleable industry takes its 
castings, which contain detrimental car- 
bon, heat-treats them with gas and re- 
moves excess carbon. The steel industry 
can give its bright sheets a finished anneal 
in a protective atmosphere without in- 
juring the surface or decarburizing them.” 
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Gas not only does these things and more 
but it also fits in well with our mass-pro- 
duction methods and makes for speed of 
manufacture. For instance, 40-ton battle- 
ship turrets are now annealed in a single 
operation, and as many as 10,000 pro- 
jectiles a day are prepared for forging in a 
single continuous furnace. A _ typical 
bomb-hardening furnace handles fifteen 
2,000-pound bombs per hour. A stress- 
relieving furnace will heat a charge of 
675,000 pounds to 1,250°F. in 35 hours 
from a cold start, while another has an ef- 
fective loading space measuring 17x10x6 
feet and can heat 5,000 pounds of metal 
per hour from cold to 1,100°F. 

These are some of the advances that 
have been made since the last war when 
gas was in a more or less pioneer stage as 
an industrial fuel. Gas is now used ef- 
fectively to harden armor plate and 
cartridge cases, anneal gun turrets, forge 
projectiles, fabricate aluminum, form 
glass, process minerals and chemicals, 
and to mold, solder, and rivet airplane 
and ship parts. The gas industry has 
conducted extensive research along all 
these lines during the past two decades 
and knows how to proceed without con- 
suming valuable time when delays are 
costly. 


Aeceidents and the War 


OLUNTARY holidays have been in- 

frequent on the American labor front 
this year, but involuntary holidays caused 
by accidents have made serious inroads on 
production and taken an appalling toll of 
human life. According to the National 
Safety Council, 85,000 persons have been 
killed and 7,700,000 injured since the 
Pearl Harbor attack. Aside from the 
tragic aspects of this lamentable record, 
it also has cost the war effort 410,000,000 
man-days of lost work. Translated into 
terms of tanks, planes, guns, and ships 
that might have been turned out if this 
labor had been available, the enormous 
slowing effect of accidents upon the com- 
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ing of the day of peace can be compre- 
hended. 

Forty-two thousand of those killed were 
workers, but three out of every five 
sustained their fatal injuries while away 
from their jobs. It is apparent, therefore, 
that safety campaigns in industrial plants 
alone are not sufficient to safeguard the 
well-being of employees. The effort must 
reach out to cover the hours spent at home, 
in recreation, and in traveling to and from 
places of work. A step in this direction is 
now being taken at the direct request of 
President Roosevelt and of leaders of our 
war-preparation agencies. The President 
called upon the National Safety Council 
“to mobilize its nation-wide resources in 
leading a concerted and intensified cam- 
paign against accidents.” 

To carry out this assignment, the 
council is promoting a “‘War Production 
Fund to Conserve Manpower.” It is 
seeking to raise $5,000,000 from American 
industries to finance the movement. 
William A. Irwin, former head of the 
U.S. Steel Corporation, is serving 4 
national chairman of the fund, and 
Thomas W. Lamont of J.P. Morgan and 
Company is treasurer. A national com- 
mittee of 600 persons and an executive 
committee of 74 have been formed. Al 
ready more than $2,000,000 has been given 
or pledged. 

The major objectives of the campaign 
will be: to reduce as quickly as possible 
work accidents in war-production indus 
tries (only one out of eight of our 196,000 
industrial establishments is fully covered 
by a safety program); to reduce the off- 
the-job accidents in war-production areas 
and communities; and to cut down actr 
dents among other population groups 
where needless deaths and injuries i 
directly affect the war effort. 

It goes without saying that the preserY’ 
ing of lives in industry will save other lives 
later on the fields of combat. Nothing 
should be left undone that will put a stay 
ing hand upon this aptly named “sabe 
teur of manpower’”—the accident. 
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Log of Our War Economy 


when more than 3,000,000;000 were made. 
These restrictions will save some 800 tons 
of steel, much of it of the high-carbon 
variety. 


HE following paragraphs contain 

significant bits of information culled 
from official press releases sent out by the 
War Production Board. 























NOvEMBER 8—Controlled Materials 
Plan is the name of a new system for dis- 
tributing essential materials to industry 
that will become fully effective by mid- 
1943. It is designed to control the flow in- 
to war production of three basic metals— 
steel, copper, and aluminum. 


OcTroBER 23—The first important mo- 
lybdenum discovery in many years has 
been reported from Canada and will 
augment the United Nations’ supply at a 
time when it is badly needed. The new 
ore body was found only 1,500 feet from 
a location where extensive unsuccessful 
development work was done during the 
frst World War. The deposit is at least 
400 feet long and 200 feet in vertical 
thickness. 


iA 


NOvEMBER 9—The hiring of more Ne- 
gro workers was urged as a means of solv- 
ing the labor-shortage problem. Of the 
13,000,000 Negroes in the nation, 5,000,- 
000 are workers. A pamphlet setting forth 
the salient facts concerning the reserve 
supply of colored labor is being mailed to 
30,000 war-production contractors. 
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OcToBER 29—Users of wooden packing 

boxes were urged to investigate the pos- 

mpre- sibility of utilizing paperboard containers 
to save lumber and steel products such 

| were as wire and nails. The salvage and re- 
five pair of old boxes and crates were also 
away suggested. Wooden containers will 
refore, utilize 200,000 tons of steel and almost 
plants § 9,000,000,000 board feet of lumber this 


**Good news, boys! WPB is going to 
let us have lumber for a barricade.’’ 


machines in the hands of the public, and 
the Government wants one out of every 
four of them. Only typewriters built 
since January 1, 1935, are requested. 
Detailed suggestions for getting along 


NOVEMBER 10—More than half of 
Canada’s production of war supplies is 
being sent to Great Britain and the United 
States. 


rd the # year, The 1943 figures will be even higher, 


, Must unless consumption is restricted. 


1 from NovEMBER 2—Extension to the eastern 
tionis § coast of the “Big-Inch” pipe line (de- 
est, of scribed in our November issue) for trans- 
of our § porting crude oil and fuel oil from Texas 


sident was authorized. 


rces in NovEMBER 4—Manufacture of safety 
| cam- § razors for other than the armed forces, 
export, and Lend-Lease was prohibited, 

t, the although stocks in the hands of dis- 
uction @ tributors may be sold without restriction. 
It % & The 1943 production of razor blades was 
erican limited to 80 per cent of the 1941 output, 
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Up to October 1, the United 
States had placed $900,000,000 in war or- 
ders in Canada during 1942, and the 
Dominion’s total war orders since July, 
1939, have amounted to more than $5,- 
000,000,000. Canada now has a repre- 
sentative on the Combined Production 
and Resources Board, along with Great 
Britain and the United States. He is the 
Hon. C. D. Howe, American-born minister 
of munitions and supply. As head of a 
large construction firm, he built many 
grain elevators in western Canada, and in 
1930 he visited Argentina to advise that 
country regarding her grain-elevator sys- 
tem. 


NovEMBER 12—Nearly 80,000 business 
firms have reported 100,000 tons of idle 
copper and copper alloys in response to 
a Government appeal. Nearly two-thirds 
of the metal has been voluntarily offered 
for sale, and three-fourths of that has al- 
ready been allocated to war production. 
Holders of 32,000 tons have so far re- 
fused to sell, and the Government will in- 
stitute requisitioning proceedings wher- 
ever such action is found necessary. Stress- 
ing the need for copper, a WPB spokesman 
pointed out that a 37-mm. antiaircraft 
gun uses a ton of that metal every twenty 
minutes it is in operation. 

Only one type of barbed wire can here- 
after be made, compared with eight for- 
merly obtainable. By standardizing on one 
type, more wire can be made from each 
ton of steel. The average annual con- 
sumption of steel for wire, wire fencing, 
and netting in the past five years was 
496,000 tons. 

A new appeal was issued to business 
firms to relinquish typewriters for the 
use of the armed services and key govern- 
mental agencies. There are 2,400,000 


with fewer machines have been issued to 
business concerns in the hope that they 
will bring about the release of some of 
those machines. 


NOVEMBER 16—The reforestation pro- 
gram that was initiated two decades ago 
is paying dividends today, according to 
Nathaniel Dyke, Jr., technical consultant 
to the Lumber and Lumber Products 
Division of WPB. The current shortage 
of metals has brought about an increased 
use of wood for a great diversity of pur- 
poses, and our forests can, fortunately, 
provide enough lumber to meet all needs. 
The application of the science of chem- 
istry to forestry has resulted in many 
new wood products. Lignin, which paper 
mills considered waste for many years 
and which polluted streams and killed 
fish, has been revealed to be a valuable 
raw material for making plastics. Saw- 
dust and other by-products that were 
formerly discarded and that aggregate 
500,000,000 tons annually are serving to 
make fiberboard, alcohol, vanillin hog 
feed, and even sugar. The time is fast 
approaching when the entire tree will be 
utilized. Various wood products, includ- 
ing structural members of training air- 
planes and containers to replace metal 
ones, are contributing importantly to our 
war effort. 


NoveMBER 20—As of November 1, a 
total of 23,400,000 persons in the United 
States were buying War Savings Bonds 
under payroll savings plans. This was an 
increase of 2,000,000 since October 1. 
Included in this number are 19,000,000 
employees of private firms, 2,400,000 
workers in Government agencies, and 
2,000,000 persons in the armed forces of 
the nation. 
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All I-R Plants Fly 


Army-Navy ““E”’ 


URING November, the Army-Navy 
“EK” pennant denoting excellence in 
war production was awarded to both the 
Phillipsburg, N.J., and the Painted Post, 
N.Y., plants of Ingersoll-Rand Company, 
manufacturer of compressors, rock drills, 
pneumatic tools, pumps, oil and gas en- 
gines, condensers, and other industrial 
and construction equipment. The Athens, 
Pa., factory of the company received the 
honor on August 24, and the “ E”’ insignia, 
that has so far been given to only 2 per 
cent of the nation’s war plants, now flies 
over all the I-R shops. 
The ceremony at Phillipsburg was held 
on November 6, when Rear Admiral 


William C. Watts, U.S.N. (Retired), 
presented the “E”’ pennant to PJ. 
Bentley, general manager of the plant. 
Capt. A.J. Wellings, U.S.N., made a token 
presentation of “‘E”’ lapel pins to eleven 
shop-division representatives whose length 
of service with the company aggregates 
426 years. They were accepted by Mi- 
chael Dowd, who began working for the 
company 51 years ago. 


AT “E” CEREMONIES 
The picture at the left was taken at Painted 
Post, N.Y., right after Col. J.S. Seybold, 
U.S.A., had presented the “E” pennant to 
Gen. Mgr. E.J. Smith. Those with a hand 
on the pennant are, left to right: Mr, 
Smith; D.R. Lowry, I-R vice president; 
Colonel Seybold; and Irving J. Reynolds, 
who accepted the “E” lapel pins for the 
employees. Below is a similar scene at 
the Phillipsburg, N.J., ceremony. From left 
to right: Rear Admiral W.C. Watts, U.S.N. 
(Ret.), who presented the pennant; Mayor 
Joseph Morrison of Easton, Pa.; P.J. Bentley, 
general manager of the plant; Capt. A]. 
Wellings, U.S.N., who presented the “E” 
lapel pins; Michael Dowd, who accepted 
the pins; and Col. C.F. Stanton, U.S.A. 


At Painted Post, on November 23, Col. 
J.S. Seybold, U.S.A., presented the pen 
nant to E.J. Smith, the plant’s genenl 
manager. The “E” lapel pins were pit 
sented by Lieut. Commander EW. 
McKinley, U.S.N. (Retired), and wer 
received on behalf of all the employees by 
a committee of four workmen whose com 
bined service with the company numbes 
163 years. 


Engineer Proposes to Extract Oil Direct from Shale Beds 


HILE we have not yet reached the 

stage where we have to depend on 
our huge oil-shale reserves for petroleum 
and its derivatives, nevertheless it is in- 
teresting to know what other less-favored 
countries are doing in developing their re- 
sources. In the Naerke district of Sweden 
are deposits with an estimated reserve of 
100,000,000 tons of oil. These beds have 
an average depth of from 55!4 to 59 feet 
and have not been exploited in the past 
because the oil content, even in the richest 
of them, does not exceed 6 per cent. Now, 
with the sources of supply cut off, plans 


6922 


are on foot to develop them by a unique 
method of extraction conceived by Dr. 
Fredrik Ljungstroem, a well-known en- 
gineer and fuel technologist. 

The idea is to expel the gas and oil 
vapors from the shale in place by boring 
numerous vertical holes in the beds. In 
some of these are to be installed electric 
heating elements, while the others are to 
serve as reservoirs for the oil and vapors 
which are to be conveyed from there direct 
to condensers. The heating units are to be 
arranged in the form of a hexagon and 
spaced so that there will be one for every 


1074 square feet of surface. So disposed, 
it is estimated that each would heat 400 
tons of shale sufficiently for extraction ® 
2% months with a consumption of 40,00 
kw. However, for production at a co 
commensurate with that of imported 
crude, it is proposed to do the work with 
10,090 kw. On that basis it would takeé 
year to recover the oil from 1,000,000 tom 
of shale. This is equivalent to 674 act 
and would require the drilling of 2,700 
holes equipped with heaters. It is ¢ 
that the area would yield 30,000 tons # 
oil. 


ComPresseD Arr MaGAZINe 
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OR industrial plants in potential air- 
raid zones and for military construc- 
tion purposes, the Monsanto Chemical 
Corporation has developed a window-pane 
material that is said to withstand the 
shattering force of a 150-pound bomb ex- 
ploding 8 feet distant. It is designed pri- 
marily as a protection against flying glass, 
one of the chief dangers in a raid, and con- 
sists of standard 16-mesh wire screening 
sandwiched between two sheets of a trans- 
parent cellulose-acetate originally de- 
veloped for fluorescent lighting fixtures. 
It is as clear and transparent as a screened 
window of glass and installed as easily. 
According to the company, the material 
sustained little damage when tested under 
a 28-inch vacuum. Clear glass and heavy 
wire-reinforced glass, by comparison, 
shattered when exposed to a vacuum of 
15 and 26 inches, respectively. In the 
case of a drop test at the Navy’s Bureau of 
Yards and Docks, ordinary glass was 
smashed by a !4-pound ball falling from a 





Plastic Window Panes a Safeguard in Air Raids 


height of 20 inches, whereas it took a 2- 
pound ball, dropped from a height of 42 
inches, to penetrate a pane of the rein- 
forced plastic. At that, the missile left a 
clean-cut hole which could be patched 
with cellulose tape with the window suf- 
fering little loss in breakage resistance. 
The bomb-resistant plastic can be 
drawn or formed into any desired size and 
shape. It is available in eight standard 
panes of which the smallest is 914 inches 
square and the largest measures 19!4x24'4 
inches. They are provided with a 4-inch 
flange to permit stapling to wood sash. 
The product has been named Vuelite. 


Improvised Oil Carrier 


Y THE use of synthetic-rubber cells, 
a 50-ton box car has been converted 
into a tank car which recently made an ex- 
perimental 700-mile run from Indiana to 
Washington, D.C., loaded with 5,000 gal- 
lons of oil. The modified car is offered as 


a means of relieving the petroleum short- 
age on the east coast until the completion 
of the 24-inch pipe line from Longview, 
Tex., to the Atlantic seaboard, a distance 
of 1,407 miles. It was sent to Washington 
for inspection by Joseph B. Eastman, 
director of defense transportation, and 
other Government officials. 

The Mareng Cell, as it is known, is made 
of Thiokol and was developed by the 
Glenn L. Martin Company. Each has a 
capacity of 2,500 gallons and, when filled, 
has the appearance of a huge packing 
case. A 50-ton car can accommodate six 
such units; but in the case of the trial run 
only two were in service. These, however, 
were placed directly over the car trucks 
where they would be subjected to maxi- 
mum vibration. The containers are all 
loaded by one pipe in the top of the car, 
and a single discharge valve in the bottom 
serves to empty them. The cell is the out- 
growth of the self-sealing, rubber fuel 
tank for airplanes. When not in use it 
can be collapsed and rolled up for return 
shipment. 


Air-Operated Earth Borer and Excavator 


IGGING holes for telephone and 
telegraph poles, fence posts, and the 
like has become an easy operation as a 
result of the development of a pneumatic 
machine that bores the hole and excavates 
the material at the same time. Basically, 


it consists of a drill stem with a Link-Belt 
screw conveyor and of a hardened-steel 
cutting head. The unit is operated by 
means of a Multivane reversible air drill 
that is independent of the tool and can be 
used for various other purposes such as 





EARTH DRILL AT WORK 
This picture shows the tool complete with portable compressor. The man at the 
left controls the valve that supplies the air and also helps to guide the machine. 
The unit is operated by a Type 44 SM Multivane, reversible drill and has a 12- 
inch-diameter screw conveyor. Note how the latter brings the excavated material 
“4 the surface and dumps it neatly around the opening of the hole while boring is 
Progress. 
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drilling holes in timbers, structural steel, 
etc. A portable compressor supplies the 
necessary air. 

The K-M Earth Drill, as it is designated. 
is a product of Ka-Mo Tools, Inc. It is 
furnished in different sizes suitable for 
boring holes from 5 to 12 inches in diame- 
ter and 5 to 6 feet deep. These are ade- 
quate for most purposes, but greater pene- 
tration can be obtained by the use of ad- 
ditional drill lengths. Two men are 
needed to guide the machine, which can 
bore holes at an angle and in cramped or 
otherwise inaccessible quarters, thus en- 
abling it to work under viaducts and 
fences, on steep embankments, or in 
ditches. The cutting head is provided with 
an adjustable blade that makes it possible 
to operate in mud, sand, or clay without 
grabbing. The blade is of tool steel and 
has stellite cutting edges in order to in- 
crease its service life and to facilitate ex- 
cavating. 

The drill is filling a long-felt need for a 
compact, easily handled tool to expedite 
the boring of holes, and is in especial de- 
mand today because of the numerous 
factories engaged in war work, military 
camps, airports, and defense areas gener- 
ally that are being fenced in to prevent 
encroachment by unauthorized persons. 
For example, at the Great Lakes Naval 
Training Station, the Cyclone Fence 
Company set up 27,000 feet of fencing in 
ten days with the aid of one 12-inch- 
diameter K-M Earth Drill. The latter is 
also helpful in dynamiting tree stumps, in 
clearing land, as well as in feeding and 
planting trees, while trouble shooters of 
public utilities, whose emergency trucks 
carry compressors and air-operated tools, 
are using them in the work of searching 
for gas or water leaks. 
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Dextrin, starch, and corn sugar are 
yielding a glycerin substitute that bears 
the trade name of Akerite. The liquid is 
said to be nontoxic; to have a freezing 
point below zero Fahrenheit; to be soluble 
in water, alcohol, and glycerin; and not to 
deteriorate in storage. 





Liquid Linoleum is a semifluid sub- 
stance for surfacing concrete floors. It is 
said to fill the pores and to produce a 
thick coat which, as the name implies, 
has the appearance of linoleum. It is 
flown on and spread with a flat tool, dry- 
ing in approximately half an hour ready 
for foot traffic. Further claims are that it 
is resistant to attack by acids, alkalies, 
and oils. 





Little, but oh my! might be said of the 
Midget air clamp just announced by Mead 
Specialties Company. Although so small 
that it has plenty of room in the palm of 
the hand, its holding power is said to be 
surprising. It is designed expressly for the 
aircraft industry but is suitable anywhere 
for light assembly jobs involving welding, 
riveting, or bolting. The device exerts 80 
pounds pressure per square inch when ac- 
tuated with air at 100 pounds line pres- 


4 


sure, and for bench jobs can be controlled 
by a foot valve to leave the hands free. 
The ram has a stroke of % inch and is 
withdrawn by an internal return spring 
when the air is exhausted from the cylinder. 
In the case of a set-up calling for the use 
of multiple clamps, all of them can be con- 
trolled by a master valve, both lock-up 
and release being instantaneous. Or, where 
certain primary numbers require locking 
up before secondary numbers are laid in, 
the former can be actuated by one master 
valve and the latter by another, etc. 





A new paint remover, known as Strip- 
per No. L-595, has been put on the market 
by Turco Products, Inc. The liquid is ap- 
plied by brush or air spray and causes the 
coating to swell immediately, it is claimed, 
except in the case of baked, synthetic 
enamels which come loose in about fifteen 
minutes. In that condition the paint, etc., 
can be easily scraped off by mechanical or 
other means. Further cleaning of the 
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Industrial Notes 


surface is not required. The remover is 
noninflammable and nontoxic, and does 
not attack metal or nonmetallic materials 
other than rayon. 





Inspectors, toolmakers, and other pre- 
cision workers will be interested in the 
Micro Scale which is being distributed by 
L. V. Fox Company, Inc. This magnifying 
scale lies flat on the surface block and is 














provided with an unbreakable plastic lens 
that is focused upon and slides along the 
scale. With it such a fine division as a 
sixty-fourth can be seen about four times 
its normal size, thus permitting it to be 
split with the scriber or enabling the user 
to work without difficulty to a few thou- 
sandths of an inch. The scale can be car- 
ried flat in the pocket. 





The recovery of copper from iron and 
steel scrap has been put on a highly 
efficient basis through the development of 
a new deplating process. The discovery, 
says Domestic Commerce, serves a double 
purpose in that it makes both copper and 
large quantities of strip steel and iron 
available for use. Virtually 100 per cent 
of the copper is salvaged in a form suitable 
for the immediate electroplating of parts 
for military equipment. 





Denmark has launched a 3,000-ton 
freighter driven by a 4-cycle, 950-hp. 
diesel engine using producer-gas instead of 
oil. The fuel is generated on board ship 
by burning coal. While the first cost of the 
propulsive machinery is greater than that 
of a steam installation, it is said to have a 
number of advantages over the latter. It 
occupies less space, to that extent increas- 
ing the vessel’s carrying capacity. In 
addition, the coal consumption per horse- 
power is said to be from 15 to 20 per cent 
less, thus reducing the operating cost. 





Air Filtration and Dust Control is the 
title of a 31-page booklet just released for 
free distribution by the American Air 
Filter Company, Inc., of Louisville, Ky., 
which has had many years of experience 
in this field of engineering. The brochure 
covers both atmospheric and process dust 
and deals comprehensively with the more 





general industrial-dust problems and their: 
solutions. Included are chapters, welj 

illustrated, on filtered air for air condition. _ 
ing, ventilation, drying operations, prod. 
uct finishing, for the control of bacteria 

and mold spores, for cooling electrical) 
equipment, for the protection of e 

and air compressors, etc. 





Maps and aerial photographs of 
areas outside the continental U 
States are wanted by the Army Corps of 
Engineers. Individuals and companies 
possessing such mdps or pictures have been 
requested to notify the Foreign Map See. 
tion of the Corps of Engineers, U.S.A, at 
any of the following addresses. 
will be made and the originals returned, 
New York, N.Y., 1270 Sixth Avenue 
Room 820. New Oulesaa La., Maritime 
Building, Room 900-A. San Fra 0, 
Calif., 74 New Montgomery Street, m 
546. Intelligence Branch Office, Chall 
Engineers, U.S.A., New War Department 
Building, Room 3168, Washington, D.C. 





All loose blade studs and threaded ten 
sion devices have been eliminated in a 
new type of hack-saw frame recently in- 
troduced by Victor Saw Works, Inc. The 
blade is released or secured by a simple 
cam-action lever lock in a fraction of the 
time usually required and can be reposi- 
tioned to face in any one of four directions 
by the use of either of two sets of fixed 
pins. To adjust the length for an 8-, 10-, 
or 12-inch blade, it is necessary merely to 
pull out a pivot pin, slide the frame fore- 
arm in or out to the desired length, and 
snap the pivot pin back into place. There 
are no loose parts to drop out, and the 
frame will not jackknife when the bladeis 
removed. The Victor Frame is made of 
heat-treated spring steel with gun-metal 
finish and is available with a pistol grip 
or a straight handle molded of heat 
resistant Tenite—a nonconductor of elec 
tricity. It is said to be more rigid than any 
other adjustable frame, thus permitting 
high blade tension with resultant straight 
er cuts and fewer broken blades. 
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